Figure 1
Figure 2 In October 2008, avocado trees (Persea americana) showing decline and dieback were observed in Alquízar, western Cuba. On investigation some roots were blackened, necrotic and brittle. We conducted pathogen isolation by plating both diseased roots, and rotting material from avocado fruit previously baited with rhizosphere soil, onto selective V8 PARPH agar (Zentmyer, 1980) . Growth from direct plating of roots and baited tissue was sub-cultured onto PDA. These colonies were white, light, stellate with arachnoid morphology. Hyphal growth was completely inhibited above 35°C. Single, non-caducous sporangia were formed abundantly on agar and in liquid media, between 17.5 and 65 μm (37.2 ± 8.7 μm) long and 12.5 to 45 μm (28.6 ± 6.3 μm) wide, characteristic of P. nicotianae. They were ellipsoid, ovoid, obpyriform or spherical, with a prominent papilla (occasionally bi-papillate) and a narrow (6.5 ± 1.6 μm) exit pore (Fig. 1) . The isolates were heterothallic, although inoculum transferred from old cultures developed amphigynous and oval antheridia, with smooth and spherical oogonia and aplerotic oospores (Fig. 1) as previously reported (Brasier, 1972; Tsao et al., 1980) . Terminal and intercalary globose chlamydospores were also observed.
Until recently, P. cinnamomi (non-papillate) was thought to be the main causal agent of avocado root rot in Cuba (Sánchez, 1983) . However, P. nicotianae has also been found provoking gummosis in branches of an avocado tree (V. Zamora, IIFT Cuba, pers comm.). Mycelium of the Phytophthora sp. isolate was grown in potato broth for one week at 25°C, then filtered and frozen at -20°C. DNA extraction was conducted using a CTAB procedure (Ristaino et al., 1998) . PCR amplification using Pn5B/Pn6 primers, specific to P. nicotianae (Ippolito et al., 2002) , yielded a band corresponding to the expected size (120 bp). BLAST analysis of a nucleotide fragment of ca. 900 bp (GenBank Accession No. JN135291) amplified from this isolate using ITS5/ITS4 generic primers, shared 99% identity with P. nicotianae isolates from China (JX978447) and India (JF792541) and with other Cuban isolates from citrus (GU073387 and GU073388). Pathogenicity was verified by wound-inoculation of two-year-old 'Catalina' seedlings with 5 mm diameter mycelial agar plugs.
Necrotic lesions around inoculation points were observed within four months ( Fig. 2A) . Control plants inoculated with sterile agar plugs remained healthy (Fig. 2B ). The causal agent was consistently re-isolated from necrotic tissues. These results are the first report of root rot caused by P. nicotianae in avocado trees in Cuba.
